Abstract. We study the possibility that the U(1)~ global symmetry associated with baryon number is spontaneously broken. We present realistic examples implemented in the context of a suitably extended standard SU(2)/. x U(1) x SU(3)c model and of a composite model of quarks and leptons. The global U(1)B symmetry in both cases is spontaneously broken at a relatively low mass scale without any conflict with observations. The dominant baryon number nonconserving process in these models obeys the AB=2 selection rule.
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. There was a common belief among particle physicists that exact global symmetries of nature could not be spontaneously broken by the vacuum, since that would lead to massless particles implying the existence of long range forces. This myth has been challenged in a recent paper [1] . It has been shown [1] in the context of realistic gauge models of electroweak interactions that global lepton number symmetry can be spontaneously broken without any conflict with observations. The associated Goldstone boson -the Majoron -has only a 75 coupling to ordinary matter with a strength Gr(m~/ML) (where M L is the scale of lepton number breaking), which is much below the existing limits on such couplings for ML>I TeV. This idea has subsequently been extended to an alternative model [2] with low mass lepton number breaking [3] with (ML/Mw) < 10 -6.
The immediate question that comes to mind is: are there other global symmetries, which could be broken in this way*? It is the purpose of this paper to discuss examples of realistic models where the global symmetry associated with baryon number, U(1)B, can be broken without any conflict with existing data if the breaking scale M e is appropriately chosen. Even without committing ourselves to anyone of the specific models presented, we believe it is an interesting result that M e need not be superheavy (i.e., ~ 1015 GeV) but can be as low as 1 +10TeV. The characteristic B violating process in these models is neutronantineutron oscillation. We discuss three examples: (i) an SU(2)Lx U(1) xSU(3)c gauge model, where Me> 104 GeV; (ii) a model with a superlight breaking scale M e ~< 10-6 Mw and finally (iii) a composite model
[4] of quarks and leptons with spontaneous B violation. The models (i) and (ii) are similar in character to the works of [1, 2] . The interest of the model (iii) lies in the fact that baryon number is an "automatic" symmetry, in contrast with models (i) and (ii) where this symmetry arises only when the Higgs Lagrangian is suitably restricted.
2.
We now illustrate our ideas using a gauge model based (1) * In general, one would expect restrictions on the strengths and possibly, the number of the associated zero mass Goldstones from nucleosynthesis As far as the Higgs sector is concerned, in addition to the standard Higgs doublet (4)+,4) ~ behaving as (1/2, 1, 0), we choose the following multiplets* [6] : -p.~ijk~i,j,k,~ii , ~jj" ~kk,,~ +h.c., 
g = Vo(~), A(a)] A-I~e e A(1)A(DA(2) A(O) ] -

(-#HoH~H, + 2H~(H~H,,) ) Ha-~,A(O),A(1),A(2) H.u~(H,H,)(HbHb) (5)
The 5ey and V are invariant under U(1)e. It now follows from (5) and (6) that, for a range of the parameters 2n,nb, and (A (~ =M e (7) leading to spontaneous breaking of global baryon number. It is very easy to check [1] that the Goldstone boson corresponding to this symmetry breakdown is given by (ImA(~ e. The second term in (4) now gives rise to baryon number violating interactions.
It is clear that the massless particle )~e has no direct coupling to light fermions since it carries B --2. In fact, * These multiplets are the appropriate subset of the Higgs content of the left-right symmetric model described in [61 for large MB, the Ze is not part of the low energy effective light particle theory. Therefore, all its couplings to light fermions are suppressed by powers of (1/Me). The leading (light particle)-Z8 coupling is given by Fig. 1 and leads to effective neutronantineutron coupling ~ NTc -1~5 NZB, where N stands for the neutron field. Its strength 9N~x is given by gNNx ~-h2 h2fllq~ (O) 14 /m6,j , where ~(x) is the three quark wave function in the nucleon. Correspondingly, there appears a N-N oscillation amplitude 6mn~ ~-gnnxMe, which is bounded from present limits on nuclear stability [-6, 7 ] to be 30 < 10
GeV. Choosing ma~j~-M e as would be expected and h 1 ~ h e ~/3 ~_ 10-2, we find for the scale of B violation M e > 10 4 GeV. 
